The spatial profile of fluid flow velocity in transparent glass conduits is measured using optical Doppler tomography (ODT). The flow velocity at any spatial location in the conduit is determined by measuring the Doppler shift of backscattered light from moving microspheres in the fluid. ODT is an accurate and inexpensive method for high resolution characterization of fluid flow velocity profile.
INTRODUCTION
Measurement of fluid flow velocity on the micro and macroscopic levels is valuable in both science and industry. Multi-gated ultrasound imaging' and laser Doppler velocimetry are among the most often used techniques. Although multi-gated ultrasound imaging can be used to resolve flow velocities at different locations within conduits, the mean Doppler frequency is easily altered by many factors and difficult to interpret.2 In laser Doppler velocimetry, use of a highly coherent light source requires a specialized geometry (e.g., two light beams) or an invasive procedure to achieve useful spatial resolution.
Optical Doppler tomography is a non-invasive technique that allows high spatial resolution (10 .tm axial and 5 tm radial) determination of fluid flow velocity at discrete user-specified locations within the conduit. (Figure 1 ). SLD power in the input fiber of the interferometer is set at 1 mW. Optical power in the reference arm of the interferometer is attenuated to 2 tW to reduce intensity fluctuations and thus achieve higher signal to noise ratios (SNR). 4'5 Light from a He-Ne laser (2.=632.8 nm) is coupled into the interferometer using a 2x1 fiber coupler and serves as an aiming beam for the fluid probe. Optical phase of SLD light in both probe and reference arms of the interferometer is modulated (1000 Hz) by stretching the optical fiber wrapped around piezoelectric cylinders expanded by a serrodyne (i.e., ramp) wave form. where çø is the angle between flow velocity and the optical axis of incoming light outside the conduit.
RESULTS AND ANALYSiS
Optical low coherence interferometry is often used to study static structures, such as biological tissues.8 The refractive indices of the solvent (n) and spheres (n') also affect data readings. When n'/n is near unity, signal is reduced. ODT has many potential scientific (e.g., medical) and industrial (e.g., mass transfer) applications, and provides a simple, effective and easily adapted technique for assessment of fluid or dry particle flow velocity within conduits.
The technique is noncontact and noninvasive, so that flow can be characterized without disturbing the stream.
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